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TOWARDS A THEORY OF UNBOUNDED LOCALLY SOLID RIESZ
SPACES
Z.ERCAN, M.VURAL
Abstract. We introduce the notion of unbounded locally solid Riesz spaces, and
investigate its fundamental properties.
1. Introduction
One of the main convergence types in a Riesz space 1 is order convergence. Recall
that a net (xα)α∈A in a Riesz space E is said to be order convergent to x ∈ E (briefly;
xα
o
−→ x or xα o-converges to x) if there exists another net (yβ)β∈B in E such that
i) yβ ↓ 0, that is, (yβ)β∈B is decreasing to 0 and ;
ii) For each β ∈ B there exists α0 ∈ A such that |xα − x| 6 yβ for each α > α0.
Unbounded order convergence in a Riesz space was defined and studied in [10] and
[13]. Recently, many authors have started to work on this topic in [5],[6] and [7].
Namely, a net (xα)
2 in a Riesz space E is said to be unbounded order convergent
if the net (|xα − x| ∧ u) is order convergent to zero for each u ∈ E
+ (briefly; xα
uo
−→ x
or xα uo-converges to x). In general, every order convergent net is unbounded order
convergent but the converse is not true (For example, consider c0 as a Riesz space
under pointwise order, the standard unit vectors (en) are uo-convergent but not o-
convergent). It is obvious that order convergence and unbounded order convergence
coincide for order bounded nets. Although in general, unbounded order convergence is
not topological (see [5]), but in an atomic Riesz space, it is topological (see Theorem
2 in [1]).
Let E be a normed Riesz space. A net (xα) in E is said to be unbounded norm
convergent to x ∈ E if the net (|xα − x| ∧ u) is norm convergent to zero for each
u ∈ E+ (briefly; xα
un
−→ x or xα un-converges to x). The notion of unbounded norm
convergence was defined in [12] and many results were obtained in [3] and [9]. These
2000 Mathematics Subject Classification. Primary 46B42. Secondary 46A40.
Key words and phrases. abc.
1In this paper all Riesz spaces will be assumed Archimedean
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1
2 Z.ERCAN, M.VURAL
notions were extended to the locally solid Riesz spaces (see [2]). In [9], it is noticed that
unbounded norm convergence defines a topology, that is, there exists a new topology
on the normed Riesz space E so that the unbounded norm convergence and topological
convergence agree. This new topology is called un-topology . See [9] for more details
on this topic. In the paper, it is also proved that in Banach lattices, the norm topology
and unbounded norm topology coincide if and only if the space has a strong order unit
(Theorem 2.3).
2. An observation
Let (E, ||.||) be a normed Riesz space. For each u ∈ E+, define Pu : E → R by
Pu(x) = |||x| ∧ u||.
We will show that for each u ∈ E+, Pu is a Riesz pseudonorm. Recall that a real-
valued map p on E is called a Riesz pseudonorm [4] if the following conditions are
satisfied:
1. p(x) > 0 ∀x ∈ X ;
2. If x = 0, then p(x) = 0;
3. p(x+ y) 6 p(x) + p(y) ∀x, y ∈ X ;
4. If limn→∞ λn = 0 in R, then p(λnx)→ 0 in R ∀x ∈ X ;
5. If |x| 6 |y|, then p(x) 6 p(y).
Theorem 2.1. Let (E, ||.||) be a normed Riesz space. For each u ∈ E+, the map
Pu : E −→ R
+ defined by Pu(x) = |||x| ∧ u||, is a Riesz pseudonorm. Moreover, the
un-topology and the topology generated by the family (Pu)u∈E+ are coincide.
Proof. Let u ∈ E+ be given. Obviously, the conditions (1),(2) and (5) hold. For
condition (3): Let x, y ∈ E be given. Since |x+ y| 6 |x| + |y|, we have |x + y| ∧ u 6
(|x|+ |y|)∧ u 6 |x| ∧ u+ |y| ∧ u and since ||.|| is a lattice norm, we get the inequality
Pu(x+ y) 6 Pu(x)+Pu(y) by the monotonicity and the triangle inequality property of
lattice norm. For condition(4): Let {λn} ⊂ R be a sequence such that limn→∞ λn = 0
and x ∈ E, the inequality
Pu(λnx) = |||λnx| ∧ u|| 6 ||λnx|| = |λn|||x||
implies that limn→∞ Pu(λnx) = 0. Hence Pu is a Riesz pseudonorm.
Let (xα) be a net converging to x in un-topology, that is, || |xα − x| ∧ u || → 0
for each u ∈ E+. By definition, Pu(xα − x) converges to zero for each u ∈ E
+, so it
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converges to x in the topology generated by the family (Pu)u∈E+. Converse direction
is also true. This completes the proof. 
Note that in a Riesz space, we have the following.
Theorem 2.2. Let E be a Riesz space and p : E → R be a map. The followings are
equivalent:
i. p is a Riesz pseudonorm;
ii. p(x) = p(|x|) for all x ∈ E and for each u ∈ E+, the map pu : E → R, defined
by pu(x) = p(|x| ∧ u), is a Riesz pseudonorm.
Proof. If (i) holds, following the proof of Theorem(2.1), we can get (ii). Suppose that
(ii) holds. Since p(x) = p(|x|) = p|x|(x) > 0, it is obvious that p(x) = p(|x|) = p|x|(x) =
0 whenever x = 0. Let x, y ∈ E be given. Then
p(x+ y) = p(|x+ y| ∧ (|x|+ |y|)
= p|x|+|y|(|x+ y|)
6 p|x|+|y|(|x|) + p|x|+|y|(|y|)
= p(|x| ∧ (|x|+ |y|)) + p(|x| ∧ (|x|+ |y|)
= p(|x|) + p(|y|)
= p(x) + p(y)
so that p satisfies the triangle inequality. Let x ∈ E be given. Then
limn→∞ p(λnx) = limn→∞ p(|λnx|) = limn→∞ p|x|(|λn||x|) = 0.
If |x| 6 |y| then
p(x) = p(|x|) = p(|x| ∧ |y|) = p|y|(|x|) = p|y|(x) 6 p|y|(y) = p(|y|) = p(y).
This completes the proof. 
3. Some notations and terminolgy
Let E be a Riesz space. A subset A ⊂ E is called solid if y ∈ A whenever |y| 6 |x|
in E for some x ∈ A. A linear topology τ on E is called locally solid if it has a
neighborhood system at zero consisting of solid sets. One can easily show that a given
set P of Riesz pseudonorms has a solid topology with a subbase of zero as the set
{p−1(−ε, ε) : p ∈ P, ε > 0}. This topology is denoted by < P >, and it is called
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locally solid topology generated by P . Conversely, Fremlins Theorem says that
every locally solid topology is generated by a family of Riesz pseudonorms. That is,
a linear topology τ is locally solid if and only if τ =< P > for some set P of Riesz
pseudonorms.(see [4]) .
Let p be a Riesz pseudonorm on E. For each u ∈ E+, the map pu : E → R is also
a Riesz pseudonorm defined by pu(x) = p(|x| ∧ u). Let (E, τ) be a locally solid Riesz
space. So there exists a family of Riesz pseudonorms (pi)i∈I such that τ =< (pi)i∈I >.
For any A ⊂ E+, there exists a different family of Riesz pseudonorms (pi,a)i∈I,a∈A where
pi,a(x) = p(|x| ∧ a) for each i ∈ I and a ∈ A. This related family defines a locally solid
topology. This fact coincides with the Mitchell A. Taylor’s definition of ”unbounded
τ−convergence with respect to A” in [11]. Here is the Mitchell A. Taylor’s definition.
Definition 3.1. Let X be a vector lattice, A ⊆ X be an ideal and τ be a locally solid
topology on A. Let (xα) be a net in X and x ∈ X. We say that (xα) unbounded
τ -converges to x with respect to A if |(xα)− x| ∧ |a|
τ
−→ for all a ∈ A+.
In [11], the topology corresponding to the convergence in the above definition is
denoted by uAτ .
Observation: Let E be a Riesz space, and p : E → R be a Riesz pseudonorm. For a
given nonempty set A ⊂ E+, consider the map pA : E → R defined by
pA(x) = supa∈A p(|x| ∧ a)
It is obvious that the map pA satisfies the conditions (1)− (3) and (5), we must check
condition (4): Let {λn} ⊂ R be any sequence converging to zero. Then
pA(λnx) = supa∈A p(|λnx| ∧ a) = supa∈A p(|λn||x| ∧ a)
6 supa∈A p(|λn||x|)
= p(|λn||x|) −→ 0
so that pA is a Riesz pseudonorm.
Let P = (pi)i∈I be a family of Riesz pseudonorms and A ⊂ P(E+) that does
not contain the empty set. This family generates a topology, say τ . The locally solid
topology generated by the family {pi,A : i ∈ I, A ∈ A } will be denoted by u < τ,A >.
Actually, if A contains the empty set, then u < τ,A > is nothing but a discrete
topology.
Some remarks: Let (E, τ) be a locally solid Riesz space, (pi)i∈I be the family of
Riesz pseudonorms such that τ =< (pi)i∈I >. Then
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(1) For any A ⊂ P(E+), u < τ,A >⊂ τ holds.
Proof: xα
τ
−→ x⇐⇒ pi(xα − x)→ 0⇐⇒ pi(|xα − x|)→ 0, and for each a ∈ E+
we have pi(|xα − x| ∧ a) 6 pi(|xα − x|), hence
supa∈A pi(|xα − x| ∧ a) 6 pi(|xα − x|) for each A ∈ A .
So xα
u<τ,A>
−−−−−→ x.
(2) If A = {{E+}}, then u < τ, {{E+}} >= τ .
Proof: It is clear that supa∈E+ pi(|x| ∧ a) = pi(|x|) = pi(x).
(3) If A ⊂ B then u < τ,A >⊂ u < τ,B > for all A ⊂ B ⊂ P(E+).
Proof: xα
u<τ,B>
−−−−−→ x⇐⇒ supb∈B pi(|xα − x| ∧ a)→ 0 for each B ∈ B
=⇒ supa∈A pi(|xα − x| ∧ a)→ 0 for each A ∈ A ⊂ B.
Hence, xα
u<τ,A>
−−−−−→ x.
(4) For each A ⊂ P(E+) u < τ,
⋃
A >⊂ u < τ,A > holds.
Proof: Let xα
u<τ,A>
−−−−−→ x. So for a fixed i ∈ I and A ∈ A , pi,A(xα−x)→ 0⇐⇒
supa∈A pi(|xα − x| ∧ a)→ 0, and it is obvious that
pi(|xα − x| ∧ a) 6 supa∈A pi(|xα − x| ∧ a) for each a ∈ A.
Hence, pi,{a}(xα − x) = pi,{a}(|xα − x|) = supa∈{a} pi(|xα − x| ∧ a) = pi(|xα −
x| ∧ a)→ 0.
(5) For each A ⊂ P(E+) u < τ,
⋃
A >= u < τ, I(
⋃
A ) > holds where I(
⋃
A )
is the ideal generated by
⋃
A .
Proof: Since
⋃
A ⊂ I(
⋃
A ), we have u < τ,
⋃
A >⊂ u < τ, I(
⋃
A ) > from
(3). Let xα
u<τ,A>
−−−−−→ x and b ∈ I(
⋃
A )+ be given, there exists a1, ..., an ∈
⋃
A
and k > 0 such that 0 6 b 6 k(a1 + ... + an). Then
|xα − x| ∧ b 6 |xα − x| ∧ k(a1 + ... + an) 6
∑n
i=1 |xα − x| ∧ kai,
= k
∑n
i=1
1
k
|xα − x| ∧ ai
6 km
∑n
i=1 |xα − x| ∧ ai
where m is the smallest positive integer greater than 1
k
. Then by the mono-
tonicity of pi,
pi(|xα − x| ∧ b) 6 pi(km
∑n
i=1 |xα − x| ∧ ai)→ 0.
Hence, pi(|xα − x| ∧ b) = supb∈{b} pi(|xα − x| ∧ b). This completes the proof.
(6) For each A ⊂ P(E+) u < τ,
⋃
A >= u < τ,
⋃
A > holds.
Proof: Suppose that xα
u<τ,A>
−−−−−→ x and b ∈ (
⋃
A )+ be given. Choose a net
(bβ) ∈
⋃
A with bβ
u<τ,A>
−−−−−→ b. Let i ∈ I be fixed and ε > 0 be given. Choose
β0 such that pi(bβ0 − b) <
ε
2
. Then
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|xα − x| ∧ b = |xα − x| ∧ (b− bβ0 + bβ0)
6 |xα − x| ∧ (|b− bβ0|+ |bβ0 |)
6 |xα − x| ∧ |b− bβ0|+ |xα − x| ∧ |bβ0 |.
Applying pi to this inequality, one can show the existence of α0 such that
pi,{b}(xα − x) < ε. This completes the proof.
(7) If 0 6 a 6 b, then u < τ, {a} > u < τ, {b} >.
Proof: It is clear that;
supa∈{a} pi(|xα − x| ∧ a) = pi(|xα − x| ∧ a)
6 pi(|xα − x| ∧ b)
= supb∈{b} pi(|xα − x| ∧ b).
(8) If e ∈ E is a strong order unit, then u < τ, {{e}} >= u < τ,
⋃
E+ >. But the
converse of this statement is not true in general. For example, consider c0 as a
Banach lattice with supremum norm, with norm topology τ and e = ( 1
n
). Then
u < τ, {{e}} >= u < τ,
⋃
E+ >, but e is not an order unit.
(9) If e is a quasi-interior point, then u < τ, {{e}} >= u < τ,
⋃
E+ > from (5) and
(6).
(10) For any A ⊂ P(E+), u < τ,A >= u < u < τ,A >,A > holds.
(11) For any {A} ∈ P(E+), u < τ, {A} > 6= uAτ , but u < τ,
⋃
A >= uAτ holds.
Moreover, u < τ, {A} >⊂ uAτ . As an example let consider R
2 with Euclidean
norm,and take the set of non-negative part of x−axis as A, then the sequence
(xn) (xn := 2+sinn) does not converges in uAτ ,but converges in u < τ, {A} >.
4. Unbounded locally solid Riesz space
From the motiviation of the above observation, we give the following definition.
Definition 4.1. A real valued map q on a Riesz space E is said to be unbounded
Riesz pseudonorm if there exists a Riesz pseudonorm p on E and A ⊂ E+ satisfying
q(x) = supa∈A p(|x| ∧ a). In this case, we say that q is generated by p and the subset
A.
It is obvious that every unbounded Riesz pseudonorm is a Riesz pseudonorm. So
the topology generated by unbounded Riesz pseudonorm is a locally solid topology.
If unbounded Riesz pseudonorm q is generated by Riesz pseudonorm p and A ⊂ E+,
then the topology generated by q is weaker than the topology generated by p. Remind
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that every family of Riesz pseudonorms defines a locally solid topology. Conversely,
every locally solid topology is determined by a family of Riesz pseudonorms.
Definition 4.2. Let (E, τ) be a locally solid Riesz space generated by the family (pi)i∈I
of Riesz pseudonorms . The locally solid Riesz space on E generated by the family of
unbounded Riesz pseudonorm on E is called unbounded locally solid Riesz space
generated by τ , and denoted by τ
′
Proposition 4.3. Let (E, τ) be a locally solid Riesz space. If τ is a Hausdorff locally
solid topology, then the unbounded locally solid topology is also Hausdorff.
Proof. Let (pi)i∈I be a family of Riesz pseudonorms such that τ =< (pi)i∈I > and
x 6= 0 be given, then there exists some i0 ∈ I such that pi0(x) > 0.Then,
qi0,{|x|} := supa∈{|x|} pi0(|x| ∧ a) = pi0(|x| ∧ |x|) = pi0(|x|) = pi0(x) > 0.
It is obvious that qi0,{|x|} is an unbounded Riesz pseudonorm, so τ
′
is a Hausdorff
topology. 
Definition 4.4. A net (xα) in a locally solid Riesz space (E, τ) is unbounded topo-
logical convergent if it is convergent in unbounded locally solid Riesz space (E, τ
′
).
Theorem 4.5. Let (E, τ) be a Hausdorff locally solid Riesz space and (xα) be an
increasing net. Then the followings are equivalent:
(1) (xα)
τ
−→ x in (E, τ);
(2) (xα)
τ
′
−→ x in (E, τ
′
).
Proof. Since τ
′
⊂ τ , it is easy to see that (1) implies (2). Now suppose (2) holds. Since
τ
′
is a Hausdorff locally solid Riesz space by the Proposition 4.3, we have xα ↑ x. Thus
|x| is an upper bound for the net (xα) and 2|x| is an upper bound for the net (|xα−x|).
Now suppose that (pi)i∈I is the family of Riesz pseudonorms such that τ =< (pi)i∈I >.
Let i ∈ I be arbitrary. Then,
pi(xα − x) = pi(|xα − x|) = pi(|xα − x| ∧ 2|x|) = supa∈{2|x|} pi(|xα − x| ∧ a)
:= qi,{2|x|}(xα − x)→ 0.
This completes the proof. 
Theorem 4.6. Let (E, τ) be a Hausdorff locally solid Riesz space, and τ
′
be the un-
bounded locally solid topology generated by τ . Then τ has Lebesgue property if and only
if τ
′
has Lebesgue property.
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Proof. One side of the implication is clear. Let us assume that xα ↓ 0 implies xα
τ
′
−→ 0.
Then , it is easy to see that xα
τ
−→ 0 by using the Theorem 4.5. This completes the
proof. 
4.1. Product of unbounded locally solid Riesz space.
Theorem 4.7. Let (Ei, τi)i∈I be a family of locally solid Riesz spaces. Then the product
space
∏
i∈I Ei is unbounded locally solid Riesz space if and only if for each i, Ei is an
unbounded locally solid Riesz space.
Proof. Suppose that for each i ∈ I, (Ei, τi) is an unbounded locally solid Riesz space,
and τi is generated by a family Qi of the unbounded Riesz pseudonorms on Ei. So for
each q ∈ Qi, there exists a Riesz pseudonorm p on Ei and Ai ⊂ E
+
i , depending on q,
such that
q(x) = supa∈Ai p(|x| ∧ a) for all x ∈ Ei.
Let j ∈ I and q ∈ Qj be given. Choose p and Aj as above. Let Pj be the projection
from E =
∏
iEi into Ej and fj be vector space embedding of Ej into E, that is, fj
sends x ∈ Ej to (xi) where xj = x and xi = 0 for all i 6= j. One can show that for
each Riesz pseudonorm on Ej , p ◦ Pj is a Riesz pseudonorm on E. We note that for
each q ∈ Qj,
q ◦ Pj((xi)) = q(Pj(xi)) = q(xj) = supa∈A p(|xj | ∧ a) = supa∈Aj p ◦ Pj(|(xi)| ∧ fj(a)).
Thus, q ◦ Pj is an unbounded Riesz pseudonorm on E. And the the topology of
∏
iEi
is the topology generated by {q ◦ Pj : j ∈ I, q ∈ Qj}. Hence, the locally solid Riesz
space
∏
iEi is an unbounded locally solid Riesz space.
Now suppose that E =
∏
iEi is an unbounded locally solid Riesz space, and i0 is
given. Suppose that the topology of E is generated by the family Q of unbounded
Riesz pseudonorm on E. Let q ∈ Q be given. There exists A = (Ai) ∈ E+ and Riesz
pseudonorm p on E such that q(x) = supa∈A p(|x| ∧ a) for all x ∈ E. It is obvious that
for each i0, p ◦ fi0 is a Riesz pseudonorm on Ei0 and
q ◦ fi0(x) = supa∈Ai0 p ◦ fi0(|x| ∧ a).
Hence qi0 is an unbounded Riesz pseudonorm on Ei0 . Now one can show that the
topology of Ei0 is generated by {q ◦ fi0 : q ∈ Q}. Hence, Ei0 is an unbounded locally
solid Riesz space. This completes the proof. 
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Let X be a product space of topological spaces (Xi)i∈I . A net (xα) converges to x
in X if and only if xiα → xi in Xi for each i ∈ I, where xα = (x
i
α)i∈I and x = (xi). By
using this fact, the proof of the following theorem is easy.
Theorem 4.8. Let (Ei, τi)i∈I be a family of locally solid Riesz spaces. For each Ai ⊂
P(E+i ), we have
u <
∏
iτi,
∏
iAi >=
∏
iu < τi,Ai >.
4.2. Unbounded absolute weakly locally solid Riesz space. The concept of
unbounded absolute weak convergence (briefly uaw-convergence) was considered and
studied in [14]. Let E and F be vector spaces. If there exists a bilenear map T :
E × F → R satisfying
T (x, F ) = 0 =⇒ x = 0,
T (E, y) = 0 =⇒ x = 0, then the pair (E, F ) is called a dual pair. In this case, E can
be considered as a vector supspace of RF , by embedding x→ x∗, x∗(y) = T (x, y). We
can consider RF as a topological space with product topology
∏
y∈F R and restriction
of this topology on E is the topology generated by the family (py)y∈F ) of seminorms,
where py : E → R defined by py(x) = |T (x, y)|. This topology is independent of T
and is denoted by σ(E, F ). Similarly, σ(F,E) can be defined. One of the main results
is that the topological dual of E with respect to σ(E, F ) is a vector space which is
isomorphic to F , this is denoted by (E, σ(E, F ))
′ ∼= F .
Definition 4.9. If (E, F ) is a dual pair of Riesz spaces with respect to a positive linear
map T : E × F → R, then we call that as a positive dual pair (with respect to T ).
We note that if (E, F ) is a positive dual pair with bilenear map T , then one can
show that the embedding x→ x∗, x∗(y) = T (x, y) is bipositive.
The order dual of a Riesz space E is the vector space of order bounded function-
als from E into R and denoted by E∼, which is a Dedekind complete Riesz space.
Throughout the paper we suppose that E separates its order dual, that is, for each
nonzero x ∈ E, there exists f ∈ E∼ with f(x) 6= 0. So, (E,E∼) is a positive dual pair
via the map (x, f) → f(x). If τ is a Hausdorff locally solid topology on E, then the
topological dual E
′
is an ideal of E∼. Let A ⊂ E∼ be given. For each f ∈ A, the map
p|f | : E → R. p|f |(x) = |f |(|x|) is a Riesz seminorm. The locally convex-solid topology
generated by (p|f |)f∈E∼ is called absolute weak topology and denoted by |σ|(E,A).
Now we are going to define an unbounded absolute locally solid topology. For this,
first we need the following Lemma.
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Lemma 4.10. Let (E, F ) be a positive dual pair with respect to T . For each a ∈ E
and y ∈ F , the map p : E → R defined by
p(x) = T (|x| ∧ |a|, |y|)
is a Riesz pseudonorm on E.
Proof. Without loss of the generality, we can suppose that a and y are positive. Ob-
viously the conditions (1), (2) and (5) are satisfied . For the condition (3): for a given
pair x, y ∈ E, p(x+ y) = T (|x+ y| ∧ a, y)
6 T (|x|+ |y| ∧ a, y) by positivity
6 T (|x| ∧ a, y) + T (|y| ∧ a, y) by bilinearity and positivity
= p(x) + p(y),
hence, the condition (3) holds. For the condition (4), let {λn} ⊂ R be a sequence such
that limn→∞ λn = 0 and x ∈ E, we have
p(λnx) = T (|λnx| ∧ a, y) = T (|λn||x| ∧ a, y) = T (|λn|(|x| ∧
1
|λn|
a), y)
= |λn|T (|x| ∧
1
|λn|
a), y)
6 |λn|T (|x|, y)
So, T (|x|, y)is a real number,|λn|T (|x|, y)→ 0,thus the condition (4)also holds. 
By using the same motivation, for a given A ⊂ E+, e0 ∈ E and f0 ∈ F , the map
supa∈A T (|x| ∧ |e0|, |f0|) is also a Riesz Pseudonorm, and it will be denoted by pA,e0,f0
Definition 4.11. Let (E, F ) be a positive dual pair. Let E0 ⊂ E,F0 ⊂ F and A ⊂
P(E+) be nonempty sets. Then the topology generated by (pA,e0,f0)A∈A ,e0∈E0,f0∈F0 is
called unbounded locally solid Riesz space on the positive pair (E, F ) with respect to
E0, F0 and A . This topology is denoted by u|σ|(E, F ), E0, F0,A ).
By using some routine arguments, the proof of the above theorem can be given.
Theorem 4.12. Let (E, F ) be a positive dual pair. Let Let E0 ⊂ E,F0 ⊂ F and
A ⊂ P(E+) be nonempty sets. Then
u|σ|(E, F ), E0, F0,A ) = u|σ|(E, F ), I(E0), I(F0),A ).
Remark 4.13. These observations and results can be extended into locally solid
lattice-ordered groups studied in [8].
TOWARDS A THEORY OF UNBOUNDED LOCALLY SOLID RIESZ SPACES 11
References
[1] Y.A.Dabboorasad,E.Y.Emelyanov,M.A.A.Marabeh, Order convergence in infinite-dimensional
vector lattices is not topological, to appear. arXiv:1705.09883[math.FA]
[2] Y.A.Dabboorasad,E.Y.Emelyanov,M.A.A.Marabeh, uτ-convergence in locally solid vector lat-
tices, to appear. arXiv:1706.02006[math.FA]
[3] L. Deng, M. O’Brein and V. G. Troitsky Unbounded norm convergence in Banach lattices, Ar-
civum Mathmematicum (BRNO), 51 (2015), 107-128.
[4] D.H. Fremlin, Topological Riesz spaces and Measure theory, Cambridge univ. Press, London and
New York, 1974
[5] N. Gao, V. G. Troitsky,F.Xhantos uo-convergence and its applications to Cesaro means in Banach
lattices, Israel J. Math., to appear. arXiiv:1509.07914[math.FA]
[6] N.Gao, F. Xanthos Unbounded order convergence and application to martingales without proba-
bility,J. Math. Anal. Appl.415 (2014), 931-947.
[7] N.Gao, Unbounded order convergence in Dual spaces , J. Math. Anal. Appl.,419,347-354,2014
[8] L. Hong, Locally Solid Topological Lattice Ordered Groups, Arcivum Mathmematicum (BRNO),
51 (2015), 107-128.
[9] M.Kandic, M. Marabeh V. G. Troitsky, Unbounded Norm Topology in Banach Lattices J. Math.
Anal. Appl., 451 (2017, no.1, 259-279)
[10] H. Nakano, Ergodic theorem in semiordered linear spaces, Ann. of. Math.(2), 49 (1948), 538-556.
[11] M. A. Taylor, Unbounded topologies and uo-convergence in locally solid vector lattice,to appear.
arXiv:1706.01575 [math.FA].
[12] V. G. Troitsky, Measures of non-compactness of operators on Banach lattices, Positivity. 8(2),
2004, 165-178
[13] A. W. Wickstead, Weak and unbounded order convergence in Banach lattices, J. Austral. Math.
Soc. ser. A 24(3)(1977), 312-319.
[14] O.Zabeti,Unbounded absolute weak convergence in Banach lattices, to appear.
arXiv:1608.02151[math.FA]
(Zafer Ercan) Department of Mathematics, Abant I˙zzet Baysal University, Go¨lko¨y
Kampu¨su¨, 14280 Bolu, Turkey
(Mehmet Vural) Department of Mathematics, Abant I˙zzet Baysal University, Go¨lko¨y
Kampu¨su¨, 14280 Bolu, Turkey
E-mail address : zercan@ibu.edu.tr , m.vural.hty@gmail.com
